. We 28 10 10 10 9 8 -9
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choose one of these eigenspaces, which without loss of gener- wt is one of I , uI, u z , uzuzr describes the possible errors in n be able to correct arbitrary errors in t qubits. The grouptheoretic construction of quantum-errorality we can take to be the eigenspace R corresponding to the Abstract -T h e unreasonable effectiveness of quant u m computing is founded on coherent quantum superposition o r entanglement which allows a large number of calculations to be performed simultaneously. This coherence is lost as a quantum system interacts with its environment. I n t h e present paper t h e problem of finding quantum-error-correcting codes is transformed into one of finding additive codes over t h e field GF(4) which are self-orthogonal with respect t o a certain trace inner product. Many new codes and new bounds are presented, as well as a table of upper and lower bounds on such codes of length u p to 30 qubits. [[n, n -k, 41.
CONSTRUCTIONS AND BOUNDS
The full paper contains a large number of constructions and bounds, some of which are summarized in the following table.
FROM BINARY SPACES TO CODES OVER GF(4)
To each vector v = (alb) E E we associate the vector 4 ( w ) = wa + b E GF(4)". The symplectic inner product of v and U' 0-7803-3956-8/97/$10.00 0 1 9 9 7 IEEE
